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RESOLUTION  AND  THE  ABILITY  TO  MEASURE  THE 
POLARIZATION  OF  BACKSCATTERED  SUNLIGHT:  HIROIG 
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KIRK  CRAWFORD  -  SOFTWARE 

PATTY  LIU  -  DETECTOR  ELECTRONICS  (USC  INTERN) 
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LAUNCH  VEHICLES  AS  STRATOSPHERIC  POLLUTERS 


-  titan  IV  (.6) 

-  energla  (2.2) 

-  ariane  V  (.4) 


SOLID  MOTOR  EXHAUST  CHEMISTRY 
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THREE  STAGES  IN  PLUME  DYNAMICS 
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-  loss  of  plume  structure 

-  diffusion  of  ozone  rich  ambient  air  into  piume 


FIRST  ORDER  PLUME  CHEMISTRY 
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3-D  model  needed 


13 


(0 

(D 

0) 

O 

e- 

=3 

Q. 

C 

O) 

*co 

0 

■D 


O 

*♦— 

(0 

"co 

o 

O) 

75 


C  W 
ts  CO 


O  CO 
£■§ 


I  I 


Q 

I 

CO 


« 

E 

0 

o 

7/) 

0 

c  2 
o  E 

0 

0  ^ 

0  O 
^  0 


0 

T3 

D 


lO 

O 

S 

0  O 
-C  CM 
O  , 


14 


-  linear  increase  of  Dh  with  altitude  (50  - 100  m^/s) 

-Dh/Dv  =  2 

-  trajectory  parallel  to  wind  (10-20  m/s) 


CROSSRANGE  (km) 


17 


CO 


19 


21 


LOCAL 


22 


23 


HIROIG  DESIGN 
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-  OBSERVE  >  50%  OF  EVENTS  SUN  SYNCHRONOUS  ORBIT 

CROSS  TRACK  POINTING 


HIROIG  SYSTEM  REQUIREMENTS  REVIEW 
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OVERVIEW 
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•  1  km  X  1  km  spatial 

•  effective  resolution  of  2  nm  and  2X2  km 

•  100  km  by  1  km  strips 

second  spatial  dimension  via  motion  of  the  spacecraft 
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900  km 
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increase  the  signal  to  noise  in  backscattered  signal 
correct  for  radiation  induced  degradation  of  the  CCD 
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The  ratio  of  out  of  band  to  in  band  light  should  be 
below  0.1% 
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Moving  parts  must  be  kept  to  a  minimum 
•  CCD  in  Frame  Transfer  Mode 


(NOUOIW«y3iS*2»*WO/SliVM)  30Nviava 
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FRAME  TRANSFER  MODE 
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the  image  to  storage  area  is  in  the  spatial  dimension) 

the  transfer  should  take  on  the  order  of  0.5  millisec  or 
less. 
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QUANTUM  EFFICIENCY  15%  or  better  from  270  to 
370  nm  QE  must  be  stable 

CHARGE  TRANSFER  EFFICIENCY  0.99999  or  better 


CM 

w 

iz; 

I— t 

w 

iz; 

o 

o 

PlH 


pci 

w 

CO 

,  -M 
^  C? 
^Xi 

»— I 

H  o 
W  o 

>S 


I 

X 

a 


Q 

O 

O 

Eh 

K 

o 

HH 

)-:i 

(^ 

Pi 

O 

w 

Pi 

ID 

O 

w 

H 

l-H 

K 


$  X 

■<j' 
CL  <N 
HH  O 

ffi 

o  • 


a> 

o 

o 

[V 

a 

CO 

o 

T3 

4-3 

a 

o 

<D 

CD 

CO 

o 

CO 

d 

*0 

X 

•F^ 

■4^ 

a 

CO 

fl 

CO 

O 

o 

CM 

% 

C-> 

X 

g 

c3 

a 

Q 

CO 

d 

00 

rH 

C 

1 

o 

d 

X! 

QJ 

cn 

bX) 

(O 

f-t 

"S 

O 

CJ 

O 

o 

'a 

S 

00 

s 

c6 

CO 

00 

CD 

4-3 

^  ce 

I  *H  o 

—  —  <1? 

<P  QJ  ^ 

X  X  cQ 

.*-^  .l-H  _i;j 

a  a  CD 


36 


37 


OUTPUT  B 


Feb. 17, 1993 
Jim  Hecht 


o 

o  • 

OOQ 

(p 


CQ  O 
0) 


^.s 


a  ® 

M  ^ 

M  Ce 
M  bO 

p  p 

2T5 


CO  p 
<V  tr; 


V  p 

5=1  ^ 


-g  § 

O  O  “ 

(N  O  P 

^  bO 
Jid  *-• 
t®  u  «3 

CC  i-d 

^  Q  O 


d  • 


38 


^  7 


.2  c; 
^  o 


•P^  ^ 

w  « 

S=i.2 

2  3) 

W  Q 

+3  *-• 

I  2 

a? 


o  o 
5t5  <J 

Q?  ^ 


0)  >2r 

43  ^ 


n 

56  ° 

^  cC 

W  S 

+3  -|J 
CQ 


Sg 

J-. 

O  Q 

s.s 


i 

mS 

ci2 

>■9, 
S  2 

ffi  a 


39 
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.  12  bits  (4000) 

INTERNAL  SCATTERING  -  less  than  10- 
POLARIZATION  0,45,  and  90  degrees 
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Shielded  -  200  Rads  /year 

Data  Rate  15  to  300  kpixels/sec  (15  Mbits/se 

Data  Storage  2  Gbits  -  1000  km 
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IMAGING  PERFORMANCE 
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RESPONSIVITY 
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SIGNAL  RATES 
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FIELD  !  1 

RMS  RRDIUS  :  t.35E+Q0H 

GEO  RRDIUS  :  8. 15E4003 

SCRLE  BRR  :  1 .631E+00M  REFERENCE  :  CHIEF  RRY 
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•  provide  protected  command  interface  with  spacecraft,  including 
capabilities  for  modifying  flight  software  or  table  data 


HIROIG  DPU  Overview 
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•  Software  algorithms  in  conjunction  with  knowledge  of  available 
recorder  space  and  acquisition  parameters  determine  whether 
next  mode  is  Exposure  or  Processing 
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and  telemetry  creation 


HIROIG  Solid  State  Recorder 
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TECHNOLOGY  OPERATIONS 


The  Aerospace  Craporadon  functions  as  an  "architect-engineer”  for  national  security 
programs,  specializing  in  advanced  military  space  systems.  The  Corporation's  Technology 
Operations  supports  the  effective  and  timely  development  and  operation  of  national  security 
systems  through  scientific  research  and  the  application  of  advanced  technology.  Vital  to  the 
success  of  the  Ccnporation  is  the  technical  staffs  wide-ranging  expertise  and  its  ability  to  stay 
abreast  of  new  technological  developments  and  program  support  issues  associated  with  rapidly 
evolving  space  systems.  Contributing  capabilities  are  provided  by  these  individual  Technology 
Centers: 

Electronics  Technology  Center:  Microelectronics,  solid-state  device  physics, 

VLSI  reliability,  compound  semiconductors,  radiation  hardening,  data  storage 
technologies,  infiared  detector  devices  and  testing;  electro-optics,  quantum  electronics, 
solid-state  lasers,  optical  propagation  and  communications;  cw  and  pulsed  chemical 
laser  development,  optical  resonators,  beam  control,  atmospheric  propagation,  and 
laser  effects  and  countermeasures;  atomic  frequency  standards,  applied  laser 
spectroscopy,  laser  chemistry,  laser  optoelectronics,  phase  conjugation  and  coherent 
imaging,  solar  cell  physics,  battery  electrochemistry,  battery  testing  and  evaluation. 

Mechanics  and  Materials  Technology  Center:  Evaluation  and  characterization 
of  new  materials:  metals,  alloys,  ceramics,  polymers  and  their  composites,  and  new 
forms  of  carbon;  development  and  analysis  of  thin  films  and  deposition  techniques; 
nondestructive  evaluation,  component  failure  analysis  and  reliability;  fracture 
mechanics  and  stress  corrosion;  development  and  evaluation  of  hardened  components; 
analysis  and  evaluation  of  materials  at  cryogenic  and  elevated  temperatures;  launch 
vehicle  and  reentry  fluid  mechanics,  heat  transfer  and  flight  dynamics;  chemical  and 
electric  propulsion;  spacecraft  structural  mechanics,  spacecraft  survivability  and 
vulnerability  assessment;  contamination,  thermal  and  structural  control;  high 
temperature  thermomechanics,  gas  kinetics  and  radiation;  lubrication  and  surface 
phenomena. 

Space  and  Environment  Technology  Center:  Magnetospheric,  auroral  and 
cosmic  ray  physics,  wave-particle  interactions,  magnetospheric  plasma  waves; 
atmospheric  and  ionospheric  physics,  density  and  composition  of  the  upper 
atmosphere,  remote  sensing  using  atmospheric  radiation;  solar  physics,  infrared 
astronomy,  infrared  signature  analysis;  effects  of  solar  activity,  magnetic  storms  and 
nuclear  explosions  on  the  earth's  atmosphere,  ionosphere  and  magnetosphere;  effects 
of  electromagnetic  and  particulate  radiations  on  space  systems;  space  instrumentation; 
propellant  chemistry,  chemical  dynamics,  environmental  chemistry,  trace  detection; 
atmospheric  chemical  reactions,  atmospheric  optics,  light  scattering,  state-specific 
chemical  reactions  and  radiative  signatures  of  missile  plumes,  and  sensOT  out-of-field- 
of-view  rejection. 


